Objective: Vasomotor symptoms (VMS), encompassing hot flashes and night sweats, may be associated with diabetes, but evidence is limited. We sought to estimate these associations.
marker for an underlying causal process for, more distal health outcomes such as cardiovascular disease (CVD), although findings are inconsistent across studies. 3, 4 However, little research has explored the potential relationships between VMS and other chronic conditions that predominate in the postmenopausal period, such as diabetes.
Diabetes affects 15% of women 55 years of age and older, 5 and diabetes prevalence is projected to more than double by 2050. 6 Diabetes and its sequelae (eg, CVD) are among the leading causes of death for US women. 7 Compared with men with diabetes, women with diabetes have a higher risk of CVD hospitalizations, CVD mortality, and all-cause mortality. 8 Diabetes and its complications can be delayed or prevented through lifestyle intervention or medical management. 9 Therefore, timely identification and intervention among high-risk individuals is critical.
Vasomotor symptoms may be an indicator of diabetes risk unique to women. Findings from studies examining the relationships between VMS and insulin resistance, a precursor to diabetes, have been mixed. [10] [11] [12] In the only study of VMS and diabetes risk, associations varied by VMS trajectory, such that only women with severe VMS that began in premenopause and peaked in perimenopause had an increased risk of diabetes. 13 However, this study was cross-sectional, such that the temporality of these associations remains unclear. Additionally, separate associations of hot flashes and night sweats with diabetes were not investigated, and the differential effects of these symptoms on CVD risk may also translate to diabetes. 14 Elucidating relationships between VMS and diabetes is important for several reasons. First, they may shed light on the mechanisms underlying observed associations. Numerous pathways linking VMS and cardiometabolic outcomes have been proposed, including perturbations in cardiac vagal control, dysfunction in the hypothalamic-pituitary-adrenal (HPA) axis, alterations in hemostasis, and adiposity, among others. [15] [16] [17] Findings could illuminate the most plausible pathway, which could potentially be used to inform VMS treatment and prevention strategies. Second, positive associations would underscore the menopause transition as an effective time to motivate behavior change that reduces both diabetes and CVD risk. Many behavioral strategies to address VMS, including physical activity, smoking cessation, and dietary changes, are also primary CVD and diabetes-prevention approaches. Therefore, we sought to expand on the limited knowledge base and evaluate the association between VMS and incident diabetes using multiple dimensions of VMS, including symptom presence, severity, type, timing, and duration.
METHODS
We used data from the Women's Health Initiative (WHI)-a large longitudinal cohort of postmenopausal women. 18 WHI enrolled 161,808 women aged 50 to 79 years between 1993 and 1998. Participants were recruited from 40 clinical centers across the US and enrolled into either the clinical trials (CT; N ¼ 68,132) or observational study (OS; N ¼ 93,676) component. Eligible CT participants could enroll in one or more of three trials: hormone therapy (HT), dietary modification (DM), and calcium and vitamin D (CaD). Data collection for the main study occurred between 1993 and 2005, after which consenting participants were followed up between 2005 and 2010 in extension study 1 and between 2010 and 2015 in extension study 2. Data collection for the main study involved clinical measurements, interviews, and selfadministered questionnaires. In the extension studies, WHI collected annual updates on health outcomes by mail. Institutional Review Boards from all sites approved the study, and all participants provided written informed consent.
For the current study, WHI OS and CT participants who did not report physician-diagnosed diabetes at baseline (''prevalent diabetes''; n ¼ 9,618 excluded; Fig. 1 ) who had baseline data on VMS (n ¼ 1,378 excluded) were eligible for inclusion. Information on incident diabetes was available through August 2014.
Study variables

Vasomotor symptoms
The Women's Health Initiative collected data on current postmenopausal hot flashes and night sweats at study baseline. The questionnaire asked participants how bothersome each symptom was during the past 4 weeks in separate questions with response options of ''symptom did not occur,'' ''symptom was mild,'' ''symptom was moderate,'' and ''symptom was severe.'' The questionnaire did not define hot flashes or night sweats for participants and asked about these two symptoms without reference to menopause. Therefore, we could not separate menopausal symptoms from those due to other causes.
We created several variables to characterize VMS, including presence, severity, type, timing, and duration (see Table, Supplemental Digital Content 1, http://links.lww.com/ MENO/A271, which shows variable descriptions and classifications). To identify the presence of VMS, we created a single dichotomous variable reflecting no symptoms versus mild, moderate, or severe hot flashes or night sweats. We classified VMS severity as none, mild, moderate, and severe, which was based on the symptom with the highest reported severity (eg, a woman with severe hot flashes and mild night sweats was classified as having severe VMS).
Although hot flashes and night sweats likely reflect the same underlying pathophysiology, these symptoms may be experienced differently by women and could have differential effects on long-term outcomes. Furthermore, WHI participants could report one symptom, but not the other. Therefore, we created two dichotomous variables to reflect symptom type: one for any hot flashes and one for any night sweats. We also created collapsed severity variables for each of these symptoms separately as none, mild, and moderate/severe, resulting in two variables with three levels of severity.
At baseline, WHI also collected data on past VMS. Women were asked if they had ever had menopausal symptoms such as hot flashes or night sweats (single question), and, if yes, the VASOMOTOR SYMPTOMS AND INCIDENT DIABETES RISK ages at first and last symptom. Women were classified as having premenopausal or perimenopausal VMS if the age at first symptom was less than or equal to the age at menopause, and as having postmenopausal VMS if the age at first symptom was greater than the age at menopause, or they reported current symptoms at baseline. We created two dichotomous timing variables: one for premenopausal or perimenopausal symptoms (''early symptoms'') and one for postmenopausal symptoms (''late symptoms''). For women reporting current symptoms at baseline, VMS duration was defined as time from age at first symptom to age at study baseline; for those reporting only past symptoms, duration was defined as time from age at first symptom to age at last symptom.
Diabetes
Follow-up WHI questionnaires assessed incident diabetes by asking participants ''. . .has a doctor prescribed for the first time any of following pills or treatment?'' since the last questionnaire with response options of ''pills for diabetes,'' ''pills for high blood pressure or hypertension,'' and ''insulin shots for diabetes'' (participants could select more than one). Diabetes was defined as first report of pills or insulin injections for diabetes. This definition was found to have acceptable validity when compared with medical records. 19 Time to diabetes was defined as the number of days from study enrollment to self-report of diabetes.
Additional covariates
Additional baseline covariates of interest included study assignment, and self-reported age at baseline, race/ethnicity, marital status, education, pack years of smoking, alcohol consumption, physical activity (MET-hours per week 20 ), hypertension, HT use (assessed before study assignment/ randomization), hysterectomy status, oophorectomy status, age at menopause, and time since menopause (age at menopause to baseline age). Body mass index (BMI) was calculated based on measured height and weight at baseline. Sleep disturbances at baseline were defined based on self-reported risk for insomnia (WHI Insomnia Rating Scale score 9 vs <9 21 ) and sleep-disordered breathing (Berlin Questionnaire score 2 vs <2 22 ), and also short sleep duration (6 vs >6 hours).
Data analysis
We first examined the baseline demographic, health behavior, and health outcome characteristics of the sample, stratified by baseline VMS. We then calculated the unadjusted incidence rate of diabetes by VMS characteristics.
To examine adjusted associations between VMS characteristics and diabetes, we employed separate Cox proportionalhazards models, which provide estimates of the hazard ratio (HR) and 95% confidence intervals (CIs). The time to event was defined as days from enrollment to self-reported diabetes, 
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and censoring time for nonevents was defined as days from enrollment to the date of last follow-up contact. We modeled any VMS dichotomously and VMS severity nominally. The model exploring associations with VMS type included the two dichotomous any hot flashes and any night sweats variables, and also their interaction, which allowed assessment of whether associations with diabetes differed if women reported both versus a single symptom. We examined associations with VMS timing by including the two dichotomous early and late symptom variables and their interaction, which facilitated examination of whether associations with diabetes differed for women reporting both early and late symptoms compared with symptoms in a single timeframe. To examine type and severity simultaneously, the three-level severity variables for each of hot flashes and night sweats were included in the model as ordinal variables, along with their interaction. The reference group for each of these Cox proportional-hazards models was women reporting no VMS. Lastly, we examined the association between VMS duration and diabetes, with duration modeled linearly in 5-year increments.
All models were adjusted for baseline age, race/ethnicity, marital status, education, BMI, hypertension, physical activity, pack years of smoking, alcohol consumption, and HT use. Analyses were performed in Stata 13.0.
Recognizing that baseline HT use or a history of hysterectomy or oophorectomy may influence both VMS and diabetes risk, [23] [24] [25] [26] in sensitivity analyses we re-ran models excluding women on HT at baseline; among women on HT at baseline; and excluding women with hysterectomy or oophorectomy ( Fig. 1 ). As timing of VMS assessment relative to CT randomization, HT washout, and study treatment was difficult to disentangle, we also re-ran analyses restricted to women in the OS who would not have stopped or received HT as part of WHI. A prior study found evidence of racial differences in the association between VMS and glucose levels 11 ; therefore, we also examined interactions between each of the VMS characteristics and race (white vs black). Models included threeway interactions for VMS type, timing, combined type and severity. We modeled VMS severity ordinally in these models to facilitate interpretation.
Because sleep disturbance may be related to both VMS and diabetes, 27, 28 in post hoc analyses, we examined the unadjusted prevalence of insomnia, sleep-disordered breathing, and short sleep duration by VMS characteristics. In post hoc analyses, we also examined associations of diabetes with VMS timing adjusted for VMS duration, as women with both early and late symptoms would inherently have a longer duration of VMS than those with only early symptoms, which may confound the association with diabetes.
RESULTS
There were 150,007 WHI participants without prevalent diabetes at baseline who had data available on baseline VMS, 33% of whom reported either hot flashes or night sweats (n ¼ 48,787; Fig. 1 ). Compared with women without VMS, women with baseline VMS were younger, more likely to be black, married, obese, have early VMS, and were more recently postmenopausal (Table 1) . Women with baseline VMS were also less likely to use HT.
Diabetes incidence
There were 18,316 incident cases of diabetes, and average follow-up time among participants was 13.1 years (data not shown). The overall incidence of diabetes was 9.3 per 1,000 person-years of follow-up (data not shown). Among women without baseline VMS, diabetes incidence was 8.4 per 1,000 person-years, whereas among those reporting baseline VMS the incidence was 11.3 per 1,000 person-years (Table 2) .
VMS presence
In adjusted Cox proportional-hazards models, compared with women without symptoms, women reporting any VMS had an 18% increase in diabetes risk (HR 1.18, 95% CI 1.14, 1.22; Table 2 ).
VMS severity
Diabetes risk increased with severity of symptoms. Women reporting severe symptoms had a nearly 50% higher risk of diabetes compared with women without symptoms (HR 1.48, 95% CI 1.35, 1.62; Table 2), followed by 29% for moderate symptoms (HR 1.29, 95% CI 1.22, 1.36) and 13% for mild symptoms (HR 1.13, 95% CI 1.08, 1.17).
VMS type
There was no evidence that reporting both hot flashes and night sweats was associated with greater risk of diabetes than reporting only one of the two symptom types (P for interaction ¼ 0.17; Table 2 ). Although women reporting hot flashes and/or night sweats had increased risk of diabetes compared with those without VMS, the association was most pronounced in women reporting any night sweats. Women reporting night sweats, with or without hot flashes, had an approximately 20% increase in diabetes risk (night sweats only: HR 1.20, 95% CI 1.13, 1.26; night sweats and hot flashes: HR 1.22, 95% CI 1.17, 1.27), whereas risk was increased by 8% among those who only reported hot flashes (95% CI 1.02, 1.15).
Combined VMS symptom type and severity
In the model examining hot flash and night sweat severity jointly, there was no evidence of an interaction of severity of the two symptom types on diabetes risk (P for interaction ¼ 0.12; see Table, Supplemental Digital Content 3, http://links.lww.com/MENO/A273, which displays results of combined symptom type and severity analyses). Severity of reported night sweats was associated with increased diabetes risk, regardless of hot flash severity (Fig. 2) . For every increase in reported night sweat severity (none to mild symptoms and mild to moderate/severe symptoms), diabetes risk increased similarly among women concomitantly reporting no hot flashes (HR 1.16, 95% CI 1.12, 1.21), mild hot flashes (HR 1.13, 95% CI 1.09, 1.17), or moderate/severe hot VASOMOTOR SYMPTOMS AND INCIDENT DIABETES RISK 
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flashes (HR 1.10, 95% CI 1.04, 1.16). For hot flashes, there was limited evidence of an association between severity and diabetes risk. Reported hot flash severity was only associated with diabetes risk among women who did not report simultaneous night sweats: every increase in reported hot flash severity was associated with 5% increase in diabetes risk (95% CI 1.01, 1.10). There was no association between hot flash severity and diabetes risk among women who also reported mild or moderate/severe night sweats.
VMS timing
When examining timing of VMS, women with both early and late symptoms did not differ from those with symptoms in only one time period in terms of diabetes risk (P for interaction ¼ 0.19; Table 2 ). Heightened diabetes risk was only observed among women reporting late symptoms, regardless of whether they also experienced early symptoms (late: HR 1.12, 95% CI 1.07, 1.18; early and late: HR 1.16, 95% CI 1.11, 1.22), as compared with women with no VMS. There was no association with early symptoms only (HR 0.99, 95% CI 0.95, 1.04).
VMS duration
Duration of VMS was also positively associated with diabetes: every 5-year increase in VMS duration was associated with a 4% increase in diabetes risk (95% CI 1.03, 1.05; data not shown). When stratifying by age, this association was more pronounced among women <65 years of age (HR 1.06, 95% CI 1.05, 1.08) than among women 65 years of age (HR 1.03, 95% CI 1.02, 1.04; P for interaction < 0.001).
Sensitivity analyses
Results excluding subgroups of WHI participants based on HT and hysterectomy/oophorectomy were generally similar to results in the full sample (see Tables, Supplemental Digital Content 2, http://links.lww.com/MENO/A272 and 3, http:// links.lww.com/MENO/A273, which display results of sensitivity analyses). Associations among women not on HT at baseline were slightly attenuated compared to the full sample, and associations with hot flashes were no longer significant for VMS type and combined type and severity analyses. Among women on HT at baseline, associations were more pronounced, and there were significant positive associations between hot flash severity and diabetes in the combined type and severity analyses. Comparable with when excluding women on HT, excluding women with hysterectomy or oophorectomy resulted in associations between reported hot flashes and diabetes that were no longer statistically significant and in one case were reversed for combined type and timing analyses. When restricting to women from the OS, conclusions remained essentially unchanged and associations were generally more pronounced (see Tables, Supplemental  Digital Content 4 , http://links.lww.com/MENO/A274 and 5, http://links.lww.com/MENO/A275, which display results of sensitivity analyses in OS participants). The interactions between hot flashes and night sweats; and early and late symptoms on diabetes risk also reached statistical significance in the OS subgroup (P for both ¼ 0.04), suggesting OS women with symptoms of both types or in both time periods had a greater increase in diabetes risk than those with a single symptom type or who experienced them in only one time period. When we examined interactions between VMS characteristics and race, there was evidence of an interaction only for severity (P for interaction ¼ 0.004; data not shown). Among white women, for each incremental increase in severity the risk of diabetes increased by 15% (HR 1.15, 95% CI 1.13, 1.18), whereas among black women the risk increased by only 7% (HR 1.07, 95% CI 1.02, 1.12). There were no statistically significant interactions between race and VMS presence, type, timing, combined type and severity, or duration.
Sleep disturbance was common in the sample: 24%, 31%, and 36% of women were at high risk of sleep-disordered breathing, high risk of insomnia, and had short sleep durations, respectively. Women with VMS had a higher prevalence of sleep disturbance than women without VMS, and prevalence increased with VMS severity (Fig. 3) . As expected, given that night sweats occur at night, women who reported any night sweats (with or without hot flashes) had a higher prevalence of sleep disturbance than women reporting only hot flashes. Lastly, women reporting any late symptoms had a higher prevalence of sleep disturbance than women reporting only early symptoms.
When we adjusted analyses of VMS timing for duration of symptoms, the association between diabetes and late symptoms was substantially reduced and no longer significant (late only: HR 1.04, 95% CI 0.98, 1.09; early and late: HR 1.04, 95% CI 0.98, 1.11).
DISCUSSION
We examined associations between VMS and incident diabetes, finding evidence of a positive relationship that varied by reported symptom type and timing of onset. Overall, women reporting current VMS at baseline had a nearly 20% greater risk of incident diabetes compared with those without VMS, and the association increased with severity and duration of symptoms. The heightened risk associated with VMS was predominately observed among women reporting night sweats, irrespective of concurrent reporting of hot flashes, and women who had late (postmenopausal) symptoms.
FIG. 2.
Associations of hot flash and night sweat severity with incident diabetes. Panel A shows the relationship between hot flash severity and diabetes across severity of night sweats. Point estimates reflect the hazard ratio for diabetes comparing women with mild hot flashes to no hot flashes (black circles) and moderate/severe hot flashes to no hot flashes (white circles). Increasing severity of hot flashes was associated with slightly higher risk of diabetes among women with no night sweats; there were no associations among women with mild or moderate/severe night sweats. Panel B displays the relationship between night sweat severity and diabetes across severity of hot flashes. Point estimates reflect the hazard ratio for diabetes comparing women with mild night sweats to no night sweats (black squares) and moderate/severe night sweats to no night sweats (white squares). Across all hot flash severities, increasing severity of night sweats was positively associated with diabetes risk. There was no evidence of an interaction between hot flash and night sweat severity on diabetes risk (P for interaction ¼ 0.12).
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Few investigations of VMS and diabetes or its precursors have been undertaken. Among three studies examining associations between VMS and insulin resistance, one reported a positive association and two no association. [10] [11] [12] However, both negative studies were cross-sectional and included predominately lean, nonsmoking women with high insulin sensitivity. 10, 12 In the only study of diagnosed diabetes, Herber-Gast and Mishra 13 reported elevated diabetes risk among women with severe VMS whose symptoms began in premenopause and peaked in perimenopause. There were no associations with moderate symptoms or severe symptoms that peaked in postmenopause. 13 In contrast, we observed an increase in diabetes risk only among women with postmenopausal symptoms.
Differences in study populations and design may partially account for discrepancies in menopausal stage findings. WHI enrolled women aged 50 to 79 years with natural or surgical menopause, whereas Herber-Gast and Mishra 13 included younger women (45-50 years) undergoing natural menopause. When we excluded women with hysterectomy or oophorectomy (including surgical menopause), our results remained essentially unchanged. Furthermore, Herber-Gast and Mishra 13 assessed VMS and diabetes simultaneously 13 ; thus the association may reflect reverse causality (eg, an increase in perceived VMS resulting from disease progression or treatment). Similarly, contrasting findings regarding the role of VMS timing have also been found in studies with CVDrelated endpoints, the reasons for which remain unclear. 14, 29, 30 Our results also suggest that night sweats or their effects may be largely responsible for the association between VMS overall and diabetes. Examinations of the influence of reported hot flashes and night sweats separately on the risk of cardiovascular and metabolic outcomes are scarce. Similar positive relationships were reported with insulin resistance for both hot flashes and night sweats. 11 Regarding CVD, findings generally support a greater increase in risk associated with reported night sweats than hot flashes, 31, 32 but not universally. 33 There are several potential explanations for our pattern of findings. The most plausible and consistent explanation may be through associations with sleep disturbance. VMS overall are associated with objective and subjective sleep disturbance, 28 and individuals with disruptions in both the quantity and quality of sleep have a higher risk of diabetes. 27 Therefore, sleep may mediate the relationship between VMS overall and diabetes. In particular, night sweats are more strongly associated with sleep disturbance than hot flashes, as they occur during the night, which may explain their more pronounced relationship with diabetes. 28 However, 
VASOMOTOR SYMPTOMS AND INCIDENT DIABETES RISK
the directionality and nature of the association between sleep and night sweats is not clear. It may be that women who are awake due to sleep disruptions are more likely to notice and report night sweats, conversely symptoms may trigger awakenings. 34 Regarding VMS timing, women reporting late symptoms had a longer VMS duration than those with only early symptoms. Thus, these women likely experienced longer exposure to sleep disturbance and a higher risk of diabetes. 35 When we examined the prevalence of sleep-disordered breathing, insomnia, and short sleep duration by VMS characteristics, patterns mirrored the associations with diabetes. In particular, women reporting night sweats (with or without concomitant hot flashes) had a higher prevalence of sleepdisordered breathing and insomnia, and women reporting late VMS had a higher prevalence of all sleep disturbances compared with the similar prevalence among women without any VMS, reporting only hot flashes, and only early symptoms.
Additional possible mechanisms linking late, but not early, VMS to diabetes and CVD may be through the direct relationship with duration of VMS. In post hoc analyses adjusting for VMS duration, the association between late symptoms and diabetes was substantially reduced and no longer statistically significant. Other important factors that likely play a role, but which cannot entirely account for the observed relationships between VMS and diabetes, are obesity and race/ethnicity. Obesity is associated with higher risk of VMS, possibly through inhibiting heat dissipation, and is also a strong risk factor for development of diabetes. 17, 36 Race is an important correlate of both VMS and diabetes, with black women reporting the highest rates of symptoms, 37 and also having a higher risk of incident diabetes than their white peers. 38 However, we a priori adjusted for both these factors in analyses, and associations remained statistically significant, suggesting these confounders cannot fully explain our findings.
Because a prior study found that the relationship between VMS and glucose levels was stronger among black women than white women, 11 we also examined whether associations between VMS and diabetes were modified by race. We found evidence of an interaction with VMS severity, such that the association with diabetes was less pronounced among black women than white women. The explanation for this finding is unclear. It may be related to how bothersome women perceive their symptoms, as black women rate their symptoms as more bothersome than white women, independent of VMS frequency. 39 Additionally, it may be that the preponderance of excess diabetes risk is attributable to other factors that predominate in black women rather than to VMS. 40 However, given that interactions with race were not consistently observed and that we tested many hypotheses, these results should be interpreted cautiously.
Lastly, differences in the physiology of VMS that develop pre and postmenopause may explain findings related to timing. Levels of estrogen and other sex hormones thought to play a role in VMS differ across menopausal stages: perimenopause is characterized by high variability, particularly of estrogen, whereas levels are low in postmenopause, which may have implications for VMS physiology. 41 Additional studies are needed that examine whether the underlying causes of VMS vary by menopausal stage and how differences could influence cardiovascular and metabolic health.
Our findings must be interpreted considering several limitations. First, VMS were ascertained retrospectively by selfreport, which may be subject to more error than diary or physiological measurements. However, because information on diabetes was collected prospectively, resulting measurement error is unlikely to systematically differ between women who did and did not develop diabetes, leading to an underestimate of the association between VMS and diabetes. Diabetes was also self-reported; however, in validation studies, more than 80% of self-reported cases were confirmed by medical record review. 19 Because VMS were only assessed for the entire study cohort at baseline, VMS exposure may be misclassified (eg, some women without VMS at baseline would develop symptoms later). Given our finding that late symptoms were more strongly associated with incident diabetes than early symptoms, this misclassification would likely underestimate association between VMS and diabetes.
Furthermore, despite adjusting for many variables that may confound the association between VMS characteristics and diabetes, we cannot rule out the possibility of residual confounding or unmeasured confounders. For example, although we adjusted for BMI, this measure may not completely capture adiposity, which could contribute to the observed associations. For variables in which the directionality of associations with VMS and diabetes was not entirely clear (eg, study assignment, HT, and hysterectomy/oophorectomy), we re-ran analyses with exclusions and generally found a similar pattern of associations. The impact of HT on these analyses is especially problematic because HT improves VMS and reduces diabetes risk, as demonstrated in the WHI HT trials, but VMS is also an indication for HT. 42, 43 Because VMS and HT were assessed at baseline, typically within a few days or weeks of one another, it is impossible to separate the indication for HT from its impact on VMS. For example, women on HT at baseline who reported no VMS are likely those for whom HT was effective and whose symptoms were severe enough to warrant treatment. However, the interpretation of our results remained essentially the same in both women who were and were not on HT at baseline.
An additional limitation of our study is potential generalizability of findings because nearly half the study sample was CT participants, who, due to exclusion criteria, were likely healthier than the general population. 44 It is also difficult, if not impossible, to disentangle the contributions of symptom timing, duration, and age, as these concepts are fundamentally interrelated. Lastly, although we posit that the relationships between VMS and diabetes may be attributable to sleep disturbance, a formal mediation analysis was not possible because VMS and sleep disturbance were measured GRAY ET AL contemporaneously. 45 Future work using data where sleep is assessed after VMS should investigate the degree to which sleep disturbance contributes to the increased risk of diabetes associated with VMS.
CONCLUSIONS
Vasomotor symptoms appear to be a risk factor for incident diabetes, particularly for women reporting night sweats (regardless of reported co-occurring hot flashes) and postmenopausal symptoms. The WHI HT trials demonstrated a protective effect of HT on diabetes, highlighting a possible prevention strategy. 42, 43 However, the elevated risks of breast cancer, CVD, and stroke associated with treatment in WHI 42, 46 outweigh these benefits and resulted in dramatic decreases in HT use. 47 Mechanisms linking VMS and diabetes are unclear and should be the focus of future investigations. Although findings related to sleep disturbance may provide some preliminary clues, efforts to elucidate the underlying biological pathways are a critical next step. Regarding clinical implications of this work, given that nearly 60% of US women seek care for treatment of VMS, 48 the menopause transition may be an optimal time for clinicians to discuss future diabetes risk and assist patients in decision-making around symptom management. In particular, if sleep disturbance contributes to observed associations, timely and appropriate diagnosis and treatment of these disturbances may have the potential to decrease future risk. In addition, physical activity, weight loss, and smoking cessation may reduce the frequency of VMS or their interference with daily life, and also reduce diabetes risk. 49 The psychosocial and physical benefits of these behavior changes on VMS may motivate long-term lifestyle modification. Therefore, while these results do not support different clinical care for women with VMS, they suggest that leveraging the immediate repercussions of VMS may be a particularly effective strategy for eliciting behavior change among affected women as compared with counseling about the more distant and abstract future risk of diabetes and CVD.
